Abstract-In situ polymerization of pyrrole initiated by ammonium persulphate was carried out in the pres ence of molybdenum trioxide by the chemical oxidation method. The obtained composites containing vari ous amounts of molybdenum trioxide (up to 50 wt %) exhibit semi crystalline behavior. FTIR spectroscopy showed that the stretching frequencies are shifted towards the higher frequency side. The surface morpholo gies of these composites studied using SEM indicates that molybdenum trioxide particles are embedded in polypyrrole chain to form multiple phases. Thermal analysis also implies that the composites have stronger stability than the pure polypyrrole. The dimensions of molybdenum trioxide particles in the matrix have a sig nificant influence on the thermo electric power values.
INTRODUCTION
Conducting polymer composites with some suit able compositions of one or more insulating materials lead to desirable properties. These materials are espe cially important owing to their bridging role between the world of conducting polymers [1] and that of nanoparticles. For application of conducting poly mers, knowing how these conducting polymer com posites will affect their behavior in an electric field is along standing problem and is of great importance.
The discovery of doping in conducting polymer [2] [3] [4] has led to drastic increase in the conductivity of a range of conjugated polymers to values as high as10 5 S/cm. Polypyrrole is one of the most attractive polymers due to its special transport properties [5] .
In turn, molybdenum trioxide is most abundant among other molybdenum compounds; it exists in the form of molybdenite mineral [6] . The main applications of MoO 3 are as an adhesive between enamels and metals, as an additive to steel and corrosion resistant alloys, as a co catalyst, as a component in electrochemical devices and displays [7] . Molybdenum trioxide has been sug gested as a potential anti microbial agent [6, 8] .
Combination of both components widen the possi ble applications; thus, the polypyrrole/molybdenum trioxide composites can be used as micro power gen erators. In general, thermo electric is the science and technology associated with thermo electric convert ers, i.e. the generation of electrical power using the 1 The article is published in the original.
Seebeck effect and refrigeration using the Peltier effect [9] . Thermo electric generators are being used to pro vide electrical power in medical, military, space appli cations, automobiles, and industry applications. Fur ther, it has enhanced the interest in thermo electrics with several semiconductor thermo elements [10] .
EXPERIMENTAL

Synthesis
Pyrrole [11] (AR grade, SpectroChem Pvt. Ltd.) [11] was purified by distillation under reduced pres sure; then 0.3 M pyrrole solution in doubled distilled water taken in a beaker was placed in an ice tray mounted on a magnetic stirrer. Ammonium persul phate [12] 0.06 M solution in doubled distilled water was added drop wise to the above pyrrole solution. The reaction was carried out during 6 h under contin uous stirring, maintaining a temperature from 0 to 5°C. The precipitated polypyrrole was filtered and dried in a hot air oven and subsequently in a muffle furnace at 100°C. The yield of the polypyrrole was 3.2 g (to be taken as 100 wt %).
In 0.3 M pyrrole solution 0.32 g (10 wt %) of MoO 3 was added and mixed thoroughly, further 0.06 M ammonium persulphate was continuously added drop wise to the above solution, to get a polypyr role/MoO 3 composite. Similarly, for 20, 30, 40, and 50 wt %, 0.64, 0.96, 1.28, and 1.6 g of MoO 3 powder [13] was taken and the above procedure was repeated to get the desired composites. The yield was equal to POLYMER SCIENCE Series A Vol. 57
No. 4 2015 3.84, 4.81, 5.33, 5.72, and 4 g respectively for the syn thesis of above described composites containing 10, 20, 30, 40, and 50 wt % of MoO 3 . The pure polypyrrole and polypyrrole/MoO 3 pow ders were pressed in the form of pellets of 10 mm diam eter using a hydraulic press. Conducting silver paste was applied to the pellets of synthesized composites for the measurements. The temperatures of hot and cold junc tions and corresponding thermo emf have been mea sured at different temperatures in the temperature range from 473 to 323 K with the support of a thermo electric power setup (SES Instruments Pvt. Ltd., India).
Characterization
The X ray diffraction patterns of polypyr role/MoO 3 composites were recorded on X ray Dif fractometer (Bruker AXS D8 Advance) [20, 21, 24, 25, 28] using CuK ∞ radiation (λ = 1.5418 Å) in the 2θ range 20°-80°. The FTIR [21, 22, 24, 25, 28 ] spectra of the polypyrrole/MoO 3 composites were recorded on IR Affinity 1 (Shimadzu, Japan) spectrometer in KBr medium at room temperature. The SEM [22, [25] [26] [27] [28] images of polypyrrole/MoO 3 composites were recorded using Scanning Electron Microscope (Jeol 6390LV). Thermal analysis studies were done in the temperature range from 40 to 740°C at a heating rate of 20 deg/min for the pure polypyrrole, polypyr role/MoO 3 composites and MoO 3 using Thermal Analysis System (TG/DTA) (Perkin Elmer STA 6000 Diamond TG/DTA). The UV-Vis spectra for poly pyrrole and composite were recorded using UV VIS NIR Spectrophotometer (Varian Carry 5000). Figure 1a represents the X ray diffraction pattern of the pure polypyrrole, which has a broad peak at about 2θ = 25°, shown a characteristic peak of amor phous polypyrrole. The XRD pattern of the polypyr role/MoO 3 (40%) composite gives lattice parameter values for characteristic peaks (Fig. 1b) . Main peaks are observed with 2θ at 23.1°, 25.4°, 27.0°, 29.4°, 32.8°, 39.4°, 49.8°, 52.5° and 58.5° with respect to inter planar spacing d = 3.8, 3.5, 3.3, 3.0, 2.7, 2.2, 1.8, 1.7, and 1.5 Å, respectively. The X ray diffraction pat tern of the polypyrrole/MoO 3 (40%) composite sug gests that it exhibits semi crystalline behavior. Figure 1c represents the XRD pattern of MoO 3 reveal ing the partial crystalline nature [14] . 
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